INTRODUCTION
One of the challenges of developmental psychopathology is to determine whether detectable pathways to developmental disorders are present in the first months or years of life. The present paper focuses on possible early path markers of vulnerability to a common developmental disorder, attention deficit hyperactivity disorder (ADHD). Although the literature on the early development of children with ADHD is surprisingly sparse, there is some indication that children who are genetically predisposed to the disorder or who eventually receive a diagnosis of ADHD already show certain vulnerabilities within the first year of life. Although not necessarily evidence of a specific pathway to the disorder, these vulnerabilities can increase the probability of such outcomes under certain environmental conditions. ADHD is one of the most common disorders of childhood, having a prevalence of 3% to 5% (American Psychiatric Association [APA], 1994 ).
The disorder is more common in boys than in girls, both in epidemiological and in clinical populations (APA, 1994; Breton et al., 1999; Szatmari, 1992) .
Evidence suggests that the disorder has both genetic and environmental underpinnings. First-degree relatives of children with ADHD are 7.6 times more likely to have the disorder than are relatives of normal children (Biederman et al., 1992) . Furthermore, 60% of children having a parent with ADHD are likely to receive a childhood diagnosis of ADHD (Biederman et al., 1995) . The high heritability estimates (75% to 90%) for ADHD in (C) 2004 Freund & Pettman, U.K. twin studies support a strong genetic contribution (Goodman & Stevenson, 1989; Levy t al., 1997) , and recent evidence from molecular genetics further attests to a genetic basis of the disorder. A number of studies have found the dopamin D4 receptor gene (DRD4) (Faraone et al., 1999; LaHoste et al., 1996) and the dopamine transporter gene (DAT1) (Cook et al., 1995; Gill et al., 1997) to be associated with ADHD.
Family relationships, parent-child interaction, and family adversity are also associated with the development and severity of the disorder (Biederman et al., 1995; Cunningham & Barkley, 1979; Jacobvitz & Sroufe, 1987) . Such conditions seem to be both antecedent to the disorder and a reaction to it, with the additional caveat that these conditions do not seem to be specific to the disorder itself but rather are risk factors for the development of childhood psychopathology (Campbell, 2000) .
One of the first tasks in trying to construct potential pathways to ADHD is to link the deficits or difficulties seen in older children with ADHD to the behavioral repertoire characteristic of development in the first year of life. Two conceptual approaches are particularly appropriate for this task. One approach relates to temperamental variations in reactivity and regulation (Rothbart, 1989) , with the behaviors defining ADHD falling at the extreme edge of a continuum of temperament traits seen throughout the general population (Taylor, 1999) . Emotionality, activity, and attention/orienting are three reactivity domains of temperament with relevance to ADHD and individual differences in their expression can be seen in the first year of life (Buss & Plomin, 1984; Goldsmith & Campos, 1982; Rothbart, 1989 ; Thomas et al., 1968) . The ability to regulate reactivity develops in the first years of life, and difficulties with rudimentary regulatory abilities can appear as early as the first weeks of life (Greenspan & Weider, 1993) . With regard to ADHD, certain evidence has suggested that difficulties with both reactivity and regulation characterize children with the disorder both before and after diagnosis, although accumulating evidence indicates that these difficulties do not necessarily form a specific pathway to ADHD (Anderson et al., 1994; Belsky et al., 1998; Campbell, 2000 (Auerbach et al., unpublished) , that is they were more irritable, quicker to cry., and were less able to quiet themselves. A number of other studies found that negative emotionality, usually manifested as excessive crying, in the first year of life was predictive of attentional problems and hyper-activity at school age (Degangi et al., 1993; Rende, 1993; Wolke et al., 2002) . Such difficulties are also predictive of other childhood psychopathologies, casting doubt on its uniqueness as a pathway or path marker to ADHD (Riese, 1987; Sanson et al., 1993) .
From 6 months of age, anger is clearly differentiated as a negative emotion (Sroufe, 1995) ; it occurs as a reaction to interference with ongoing activity, such as restraining arm movements or blocking action toward a desired goal, such as reaching for an attractive toy (Barrett & Campos, 1987; Buss & Goldsmith, 1998) .
Difficulties with anger and its regulation are associated with ADHD from preschool through adulthood (Douglas & Parry, 1994; Mash & Johnson, 1982; Ramirez et al., 1997) . These difficulties seem to be even more prominent for those with co-morbid externalizing disorders (Melnick & Hinshaw, 2000) .
As infants approach the second half of their first year, their attentional and manipulative skills improve and individual differences in object interest are clearly observable. The duration of looking and facial expressions of interest are indices of focused attention and seen most clearly in this period during the exploration and manipulation of toys (Ruff & Rothbart, 1996) . Stable individual differences in focused attention have been reported over a 2-week interval in the first year (Ruff& Dubiner, 1987) and from age 12 to 24 months to 3.5 years for children who were either extremely low or extremely high in focused attention (Ruff & Rothbart, 1996) . Factors like novelty, the physical characteristics of the stimuli, and the rate of stimulus presentation and reinforcement are external determinants of focused attention (Cowan, 1988 , Van der Meere, 2002 Hyperactivity is a defining characteristic of ADHD and has high heritability (Goodman & Stevenson, 1989) . In the neonatal period, there are individual differences in activity level (Rothbart, 1989) , and in our longitudinal study (Auerbach et al., unpublished) (Buss et al., 1980; Campbell et al., 1994) . The second conceptual approach to ADHD that is pertinent to early development is that of Kinsbourne (1973 A second aim of the study was to explore whether neonatal behavior, particularly those behaviors showing group differences, was related to behavior at 7 months. If so, this relation would suggest the emergence of a possible developmental pathway that might eventuate in ADHD, given certain environmental conditions. In the neonatal period, behavior was assessed both behaviorally and by mother report (Auerbach et al., unpublished (NBAS) . (Brazelton & Nugent, 1995 (Rothbart, 1986) . The IBQ was translated into Hebrew and used in previous studies (Auerbach et al., 1999 (Auerbach et al., ,2001 In the Barrier task, the ADHD risk group was significantly different from the comparison group on the composite variables Anger Reactivity and Directed Anger. The ADHD risk group scored higher on Anger Reactivity and lower on Directed Anger than the comparison group. At the level of the composites' individual variables, the ADHD risk group showed significantly more anger facial expression and a tendency for more negative vocalizations than the comparison group but made significantly fewer directed movements to remove the barrier, and when they did push against the barrier, there was a tendency for a less forceful push as compared with that of the comparison group. No group differences in anger were reported by mothers on the IBQ.
In the Activity observation, no differences were found between the groups in Vigor of Movements. In contrast, there was a significant difference between the groups in activity level when based on the IBQ Activity Level scale. According to the mother report, the ADHD risk group was significantly more active than the comparison group.
Correlations between neonatal and 7-month measures
The results of the correlational analyses are presented in Table 2 . For these analyses, the groups were combined to increase the power of the analysis. (Taylor, 1999) , which would predict difficulties with reactivity in an at-risk population. Moreover, in prospective studies of children who eventually develop ADHD symptoms (Degangi, et al., 1993; Rende, 1993; Wolke et (Buss et al., 1980; Campbell et al., 1994; Ruff & Lawson, 1990 (Rothbart, 1989; Rothbart & Bates, 1998 (Bronfenbrenner, 1977) , and without reference to that context, any attempt to delineate pathways to complex childhood disorders, such as ADHD, would be incomplete. It is surprising how little attention has been paid to possible environmental contributions to the development of the disorder. From research on the developmental outcome of hard-to-manage children (Campbell, 2002) , some of whom developed ADHD, clearly the environment plays a complex mediating and moderating role in determining the outcome. The predictive power of childrearing and parent-child factors to later attentional difficulties and hyperactivity/impulsivity has been amply demonstrated by Jacobvitz & Sroufe, (1987) and by Olson and her colleagues (1990, 2002) 
